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Simulating the Dirac comb with a string chain system

LLIU Shang, YAO Wen-jie, XUN Kun
(School of Physics, Peking University, Beijing 100871, China)

Abstract : The Dirac comb was simulated using a string chain system. The classical mechanical vi-
bration of this one-dimensional string chain and the electron wave function in a one-dimensional peri-
odic potential had equivalent eigenvalue equations and their eigen-spectra should share the same prop-
erties, such as the existence of band structure. The eigen-spectrum distribution of the string chain
system was studied by experiment as well as numerical computation, and the results from those two
methods did not coincide with each other. Such discrepancy might come from the nonzero mass of the
associated strings, the elasticity of the main string and the non-vanishing area of the touching points
between the main string and associated strings. By introducing suitable corrections, numerical results
finally recovered the experimental ones.

Key words: Dirac comb; string chain system; dynamical simulation
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Measuring light pressure based on mechanical resonance

LIU Ze-gang', HUANG Geng-shi', LI Zhen-zhu', WU Ze-hong',
LIN Mei-yu', WU Yong-bo'#**, TANG Zhi-lie!**
(1. School of Physics and Telecommunication Engineering,
South China Normal University, Guangzhou 510006, China;
2. Guangdong Research Center of Photoelectric Detection Instrument
Engineering Technology, Guangzhou 510006, Chinaj
3. Guangdong Laboratory of Quantum Engineering and

Quantum Materials, Guangzhou 510006, China)

Abstract. Based on torsion balance, combining with mechanical resonance, optical lever and elec-
tromagnetic damping, a measurement method of light pressure was put forward. Optical parallel force
towards lens was measured and the vertical force was omitted in the atmospheric environment, which
would stagger light pressure and radiation effect, not requiring vacuum conditions. The controlled la-
ser drove the torsion balance to resonate. By measuring the amplitude of the torsion balance, the light
pressure could be obtained. Experimental results showed that the light pressure was about 4. 2 X
1077 Pa when the incidence angle was 45° and the power was about 70 mW. The spectrum analysis of
the resonance curve and the assessment of pressure measurement result confirmed the feasibility of the
method.

Key words: light pressure; mechanical resonance; torsion balance; Crookes radiation effect
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